The effect of conspecific ampulla oviductal epithelial cells during in vitro maturation on oocyte developmental competence and maturation-promoting factor (MPF) activity in sheep.
The acquisition of fertilization ability by oocytes is one of the prerequisites for successful in vitro embryo production. In the present study, we examined the influence of conspecific ampulla oviductal epithelial cells incubated with cumulus-oocyte complexes (COCs) throughout the IVM phase on the developmental competence and maturation-promoting factor (MPF) activity of sheep oocytes. There were six experimental groups in this study, namely four groups with and two groups without oviductal epithelial cells added to IVM media: adult COCs matured in vitro with the ampulla oviductal epithelial cells obtained from adult (AAE; G1) or prepubertal donors (prepubertal sheep ampulla oviductal epithelial cells [PAE]; G4), COCs obtained from prepubertal animals cocultured with AAE (G2) or PAE (G3), and adult (C1) and prepubertal sheep COCs (C2) matured without oviductal epithelial cells. Coincubation of oocytes retrieved from both adult and sexually immature donors with AAE (G1 and G2) resulted in significantly improved rates of metaphase-II (M-II) attainment (G1: 85.1 ± 2.0 and G2: 40.2 ± 1.3) and blastocyst formation (G1: 42.2 ± 1.1 and G2: 21.2 ± 1.0) as well as blastocyst development (total cell count; G1: 130.3 ± 7.8, G2: 70.2 ± 3.5) compared with their respective controls (C1: 94.3 ± 4.1 and C2: 49.7 ± 2.0). Prior to IVM, the activity of MPF was greater (P < 0.05) for oocytes obtained from ewes (G1, G4, and C1) compared with those from ewe lambs (G2, G3, and C2). The greatest increment in MPF activity was recorded in G2 (MPF activity before IVM/MPF activity after IVM = 3.62) followed by C2 and G3 (2.22 and 2.20, respectively), and then all remaining groups of oocytes (C1: 1.89, G1: 1.87, and G4: 1.86). In summary, coincubation with AAE during the 24-hour IVM had a positive impact on ovine oocyte competence and ensuing in vitro embryo production efficiency. A significant increase in MPF activity following IVM of G2 oocytes could be responsible, at least partly, for the improved rate of blastocyst formation after IVF of prepubertal sheep oocytes.